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1

Process of preparing a water dispersible hydrophobic or aerophilic

sol id.

The present invention relates to a process of preparing a

5 hydrophobic or aerophilic powdered solid which is dispersible in

water or in an aqueous solution (in the following referred to as a

water dispersible solid) in the form of discrete microparticles.

More specifically the invention relates to a process of preparing

10 water dispersible hydrophobic or aerophilic powdered colorants and

biologically active solids.

It is well known that the coloring effect of a colorant or pigment

dispersed in an aqueous medium increases with decreasing particle

15 size of the colorant or pigment and that the color intensity of the

dispersion increases with increasing dispersabil ity

.

It is also well known that the bioavailability of biologically

active powdered solids, such as carotenoids and drugs, such as

20 griseofulvin, ibuprofen, benzodiazepines and hormones, such as

progesteron dispersed in an aqueous medium increases with decreasing

particle size of the dispersed solid.

25

Therefore, there is a need for providing * water dispersible

hydrophobic or aerophilic solids of a small particle size, e.g. a

particle size not exceeding 10 /zm and more preferably not exceeding

2/im,

Various methods of reducing the particle size of hydrophobic/-

30 aerophilic . compounds to a maximum average of lO/im have been

disclosed. It is known to mill ^-carotene together with edible oil

in a colloid mill (Chimia 21, 329 (67)). Using this method it is

possible to achieve a ^-carotene content in the oil of about 30%.

35 Published Japanese patent application No. 57-3861 discloses a

process for preparation of a water-dispersible carotenoid

formulation which comprises mixing and grinding a carotenoid with

gum arabic in a dry state using a grinding apparatus, such as rotary

ball mills, vibration ball mills, and hammer mills. Following
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grinding the solid product can be dissolved in water and the

resulting solution can be converted into a powder by spray drying or

freeze drying. A powder formulation having a carotenoid content of

1.5 percent by weight is obtained. A disadvantage of this method is

5 that the milled compounds may be damaged due to the increase of

temperature during grinding or milling in the dry state because of

the lack of efficient cooling equipment. Furthermore, it is

difficult to prevent oxidation of the milled compounds during a dry

grinding or milling operation.

10

Moreover, Chimia 21, 329 (1967), DE application No. 12 11 911 and DE

publication No. 25 34.091 disclose a method of dissolving the active

compound in a chlorinated organic solvent, emulsifying the solution

in a gelatine/sucrose solution and extracting the solvent from the

15 emulsion causing the active compound to crystallize in microcrystal-

line form. A disadvantage of this method is that it is technically

impossible to remove the organic solvent completely and the solvent

is a potential hazard during the process and as residues in the

final product.

20

DK-B-154.395 discloses a preparation, which has been prepared by

dissolving a carotenoid or a retinoid in an organic solvent that is

miscible with water at a temperature of between 50 and 200°C

optionally under pressure in less than 10 sec. The resulting molecu-

25 lar-disperse solution is immediately mixed with an aqueous solution

of a hydrocolloid followed by an isolation of the colloid-disperse

particles from the solvent to obtain a dry free flowing powder that

can be dispersed in water. This method is disadvantageous because of

the use of organic solvents that require special equipment for

30 collection of the solvents. Furthermore, the concentration of the

active compound will be relatively low in the final product, i.e. a

maximum of about 20 percent by weight. Furthermore, it is stated

that it has not been possible to mill hydrophobic solids, such as

^-carotene in water or in an aqueous system to obtain the desired

35 particle size without damage to the active compounds.

It is well known that an aqueous dispersion of particles of

hydrophobic/aerophilic solids can be prepared by mixing a

hydrophobic/aerophilic solid with water in the presence of a wetting



agent or tenside, such as lauryl sulfate or polysorbate. Without the

use of a wetting agent milling is impossible, and without sufficient

wetting the particles will agglomerate and the suspension will

become too viscous for milling,

5

The object of the invention is to" provide a process for preparing a

hydrophobic/aerophilic solid that can be dispersed in water in the

form of discrete microparticles without the use of oils, organic

solvents and/or wetting agents or similar additives to form a

10 microencapsulated product having a concentration of up to 71% of

hydrophobic aerophilic solid and to provide a microencapsulated

product having a concentration of from 22 to 71% of solid active

material.

15 This object can be achieved by the process of the invention which

process is characterized in that the solid is milled in an aqueous

medium in the presence of a hydrocolloid to obtain a suspension

containing suspended particles of an average particle size not

exceeding lO/zm and the suspension thus formed is finely divided and

20 dried to form a powder.

It is assumed that the hydrocolloid, such as gelatine, provides

sufficient wetting of the hydrophobic/aerophilic material to avoid

agglomeration of the fine particles formed during the milling

25 process.

It is assumed that the hydrocolloid protects the new surfaces

resulting from the milling of the relatively coarse particles of the

hydrophobic/aerophilic material by creating a thin film that is

30 intimately bound to the reactive new surfaces, thus preventing the

particles ,to agglomerate due to hydrophobic interactions.

Furthermore, the hydrocolloid reduces the surface tension and

increases the dispersability of the final product.

35 Moreover, the hydrocolloid protects the milled particles in both the

liquid and the dried state, thus preventing recrystall isation and

crystal growth of materials, such as low melting hormones, low

melting lipids and other fat soluble materials.



. wo 91/06292 ^ ^ PCr/DK90/00278•
The milling is preferably effected in a bead mill or any similar

mill having cooling equipment for maintaining the temperature below

a value at which the hydrofobic/aerophilic materials are decomposed

and wherein the materials can be kept under a controlled atmosphere,

5

In a preferred embodiment of the process according to the invention

the hydrophobic/aerophilic solid is preferably added to an aqueous

solution of a hydrocolloid that has' been degassed by boiling under

.vacuum and preferably covered by N2 or any other inert gas. The

10 mixture is then stirred at a temperature of between 0**C and lOO'^C,

the lower limit being determined by the temperature at which the

hydrocolloid forms a gel and the upper limit being determined by the

heat lability of the active compound. Antioxidants may be added to

the suspension-

is

The suspension is transferred to the mill which can be any type that

is capable of milling the solid to a maximum particle size of lO/zm,

is equipped with a cooling jacket and wherein the atmosphere can be

controlled. During the milling the temperature is between O'C and

20 lOO'^C, preferably above 60**C and the pressure is preferably between

0 and 5 bar. The suspension may be pumped through the mill in a

peristaltic pump or using a gear pump having a flow of from 50 to

1000 ml/min, preferably from 150 to 400 ml/min.

25 Solid hydrophobic/aerophilic materials that can be milled and

encapsulated in the process according to the invention include

carotenoids, such as ^-carotene, annatto, bixin, norbixin,

capsanthin, capsorubin, lycopene, ^-apo-8'-carotenal , flavoxanthin,

1 utei n , cryptoxanthi n , rubixanthi n , vi ol axanthi n , rhodoxanthi n

,

30 canthaxanthin, astaxanthin and citranaxanthin and derivatives

thereof; natural colorants, such as curcumin, chlorophyll, carmine,

etc.; and drugs, such as griseofulvin, ibuprofen, benzodiazepines,

phenacetin and hormones.

35 Hydrocolloids that can be used in the process according to the

invention include exudates, such as gum arabic, tragacanth, gum

karaya, gum ghatti; extracts from seaweed, such as agar, alginate,

carrageenan and furcellaran; extracts from plants, such as pectin

and arabinogalactan; extracts from marine and terrestrial animals,



such as gelatines and other proteinaceous hydrocolloids; flours from

seeds, such as guar, locust bean, soya bean; proteins from seeds,'

such as soya bean protein; flours from cereals, such as starches and

microcrystalline cellulose; biosynthetic or fermentation derived

5 hydrocolloids, such as dextran, xanthan and curdlan; chemically

modified hydrocolloids, such as cellulose derivatives, including

methyl cellulose, and other derivatives, including modified starches

and low methoxyl pectin; synthetic hydrocolloids, such as

polyvi nyl pyrrol i don, carboxyvinyl polymers, etc.

10

The amount of hydrocolloid used in the process according to the

invention is usually not less than 5 precent by weight of the

hydrophobic/aerophilic solid, preferably not less than about 10-15

• percent by weight of the hydrophobic/aerophilic solid. The required

15 minimum amount of the hydrocolloid to provide sufficient wetting of

the solid is dependent on the specific solid and hydrocolloid and

the presence of other excipients.

The aqueous medium can optionally further contain excipients in an

20 amount of up to 70 percent by weight of the suspension, such as a

dissolved carbohydrate, such as sorbitol and sucrose, and/or an

antioxidant or an oil containing an antioxidant.

The resulting suspension is finely divided and dried using any

25 combination of conventional methods, such as- spray cooling, spray

drying, modified spray drying or sheet drying and crushing, etc.

Another advantage of the process according to the invention is that

the hydrocolloid used in the milling of a hydrophobic/aerophilic

30 solid can act as a matrix material in a subsequent encapsulation

process. Such processes will be described in the following.

Sorav cooling

35 In a spray cooling process a suspension containing a hydrocolloid is

preferably sprayed using an atomizing nozzle or an atomizing wheel

at a temperature higher than the gelling/melting point, i.e. from

about 38° to about 95'C and at a viscosity of preferably between 50

and 300 mPa.s in a spraying chamber, wherein the temperature is from
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0" to. about 40'C, thereby forming microcapsules of gelatinized

hydrocolloid.

A powdery spraying excipient is preferably blown into the spraying

5 chamber in order to prevent agglomeration of the gelatinized

microcapsules and to prevent adherence to the chamber wall. The

spraying excipient is preferably supplied in an amount of from 5 to

50 percent by weight based on the weight of the final product.

10 The microcapsules are transferred to a fluidized bed, wherein they

may be dried to a residual water content of between 0 and 10%

(preferably from 2 to 5%) and in which excessive spraying excipient

is separated. The drying air temperature is preferably from about 0**

to about 60^C.

15

Modified sorav drying

The modified spray drying process differs from the spray cooling

process in that the temperature in the spraying chamber is high,

20 preferably between 50' and 95'C.

In the modified spray drying process the suspension is preferably

sprayed at a temperature of from 5' to 99"C and at a viscosity of

from 50 to 300 mPa-s using an atomizing nozzle or an atomizing wheel

25 in a spraying chamber, wherein the temperature is from 50* to 95*C.

A powdery spraying excipient may be blown into the spraying chamber

in order to prevent agglomeration of the formed microcapsules and to

prevent adherence to the chamber wall. The spraying excipient is

30 preferably supplied in an amount of from 5 to 50 percent by weight

based on the weight of the final product.

The powdered microcapsules may be transferred to a fluidized bed,

wherein they may be dried to a residual water content of between 0

35 and 10% (preferably from 2 to 5%) and excessive spraying excipient

is separated. The drying air temperature, is preferable from about 0'

to about 60**C.

In the spray cooling, spray drying and modified spray drying



processes the following spraying excipients may be used: starches,

modified starches, tricalcium phosphate, lactose, mannitol, ethyl

cellulose, coagulated albumin, hardened gelatine, casein, stearat-

Ca, stearat-Na, metal soaps, hydrogenated ricinus oil, polyoxide,

5 talcum, waxes, and silicates.

In a sheet drying process the suspension is preferably dried in a

thin layer to form a' solidified suspension which subsequently may be

ground into a powder. . Alternatively, the suspension may be

10 emulsified in an oil, washed and dried/spray dried or extruded, drum

dried and crushed or treated by any combination of known methods of

finely dividing and drying or drying and finely dividing.

Microencapsulated ^-carotene may be a constituent of vitamin

15 tablets. However, because of the relatively low concentration of

jS-carotene in microcapsules prepared using the known techniques, it

is necessary to formulate the vitamin tablets with a relatively

large amount of ^-carotene microcapsules resulting in bulky tablets.

This obstacle is overcome when tablets are formulated with

20 microcapsules having a high j8-carotene content that are prepared

according to the invention.

Another advantage of the hydrocolloid protection of microparticles

of hydrophobic/aerophilic compounds, such as phenacetin, is an

25 improved performance when preparing tablets from such compounds.

It is preferred to include an antioxidant in the suspension when the

active compound is sensitive to oxygen. The antioxidant can be water

soluble or water insoluble and can be incorporated during the

30 milling process or in a subsequent emulsification process.

The dispersabil ity of the microencapsulated product is evaluated

visually after the addition of 0.2 g of microencapsulated product to

200 ml of water having a temperature of 40'-45**C in a beaker. The

35 dispersability is satisfactory when the microencapsulated particles

are immediately wetted and a uniform dispersion is formed after 2

minutes of stirring. When viewed in a light microscope in

transparency the dispersion consists of predominantly discrete

particles.
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The invention also relates to the use of microcapsules prepared by

the process described above in pharmaceutical compositions, foods

and feedstuffs and to an aqueous hydrocolloid suspension comprising

a hydrophilic/aerophilic solid material, wherein the particle size

5 of the solid material does not exceed 10 fim^ and preferably does not

exceed 2 /im, and wherein the suspension is free from wetting agents

and is essentially free from organic solvents.

Examole 1

10

1000 g of ^-carotene was added in a Ng-atmosphere to a solution of

584 g of 240 Bloom gelatine and 100 g of Na-ascorbat in 2800 g of

water having a temperature of 65*C. Before the addition of jS-caro-

tene the solution had been degassed using a vacuum and the pressure

15 had been brought to equilibrium with Ng. When the ^-carotene cry-

stals were sufficiently wetted, the suspension was milled in a bead

mill, DynoMill type KDL, during 1 hour of recirculation. The milled

suspension was transferred in a Ng-atmosphere to a degassed aqueous

solution of 1300 g of gelatine and 2044 g of sucrose, wherein 9*5 g

20 of ascorbyl palmitate and 14,3 g of a mixture of a-, and 7-

tocopherol had been emulsified. After being thoroughly mixed the

resulting suspension was spray cooled in a conventional manner.

The following intervals of product characteristics for four products

25 were obtained:

13.2 " 13.8 percent by weight

0.3 - 0.8 percent by weight

1.16

14.7 - 15.2

100% of original jS-ca-

rotene content

The visual dispersability test was satisfactory.

35

Example 2

600 g of )8-carotene was added in a Ng-atmosphere to a solution of

350 g of 240 Bloom gelatine and 60 g of Na-ascorbat in 1500 g of

j3-carotene content:

extractable ^-carotene:

absorption ratio l^^sZnm'l^mnm'

30 absorption ratio ^^S2m"^zmm'
stability after 6 months at 22'C:



10

water having a temperature of SS'C. Before the addition of /3-caro-

tene the solution had been degassed using a vacuum and the pressure

had been brought to equilibrium with Ng. When the ^-carotene cry-

stals were sufficiently wetted, the suspension was milled in a bead

mill, DynoMill type KDL, during 1 hour of recirculation. The milled

suspension was transferred to a degassed aqueous solution of 184 g

of gelatine and 484 g of sucrose in a Ng-atmosphere, wherein 7.9 g

of a mixture of a-, /5-, and y-tocopherol had been emulsified. After

being thoroughly mixed the resulting suspension was spray cooled in

a conventional manner.

15

20

The following product characteristics were obtained:

^-carotene content:

extractable /S-carotene:

absorption ratio
f^^^^nrn'-^BSnm'-

absorption ratio A^ggnm-AsAOnm'
stability after 3 months at 22'C:

16.9

0.4

1.16

15.4

98 . 7%

percent by weight

percent by weight

of original

/3-carotene content

The visual dispersabil ity test was satisfactory.

Example 3

25 500 g of /3-carotene was added to a solution of 146 g of 240 Bloom

gelatine and 50 g of Na-ascorbat in 1000 g of water having a

temperature of 65'C. When the ^-carotene crystals were sufficiently

wetted, the suspension was milled in a bead mill, DynoMill type KDL,

during 1 hour of recirculation. In the milled suspension 7.1 g of a

30 mixture of a-, fi-, and -y-tocopherol had been emulsified. After being

thoroughly mixed the resulting suspension was spray cooled in a

conventional manner.

The following product characteristics were obtained:

35

^-carotene content: 42.5 percent by weight

absorption r^Uo A^^^^^-A^^^^^: 1.19

absorption ratio
l^^sZm'-^AOnj,' ^^'^
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The visual dispersability test was satisfactory.

Example 4

360 g of j3-carotene was added to a solution of 210 g of low Bloom

gelatine and 36 g of . Na-ascorbat in 935 g of water having a

temperature of 65"C. When the jS-carotene crystals were sufficiently

wetted, the suspension was milled in a bead mill, DynoMill type KDL,

during 1 hour of recirculation. The milled suspension was

transferred to an aqueous solution of 648 g of high Bloom gelatine

and 555 g of sucrose, wherein a mixture of 151 g of coconut oil and

0.9 g of a mixture of a-, and Y-tocopherol had been emulsified.

After being thoroughly mixed the resulting suspension was spray

cooled in a conventional manner.

The following product characteristics were obtained:

jS-carotene content:

extractable ^-carotene:

20 absorption ratio ^^sZnm"^mnm'
absorption ratio A452,^:A34o^^:

stability after 3 months at 22"C:

11.3

0.1

1.16

14.8

96.5%

percent by weight

percent by weight

of original

j8-carotene content

25 The visual dispersability test was satisfactory.

Example 5

600 g of ^-carotene was added in a Ng-atmosphere to a solution of

30 350 g of 70 Bloom gelatine and 60 g of Na-ascorbat in 1500 g of

water having a temperature of 65**C. Before the addition of ^-caro-

tene the solution had been degassed using a vacuum and the pressure

had been brought to equilibrium with Ng. When the ^-carotene cry-

stals were sufficiently wetted, the suspension was milled in a bead

35 mill, DynoMill type KDL, during 1 hour of recirculation. The milled

suspension was transferred to a degassed aqueous solution of 592 g

of 30 Bloom gelatine and 558 g of sucrose in a Ng- atmosphere,

wherein a mixture of 117 g of coconut oil and 0.7 g of a mixture of

a-, fi', and 7-tocopherol had been emulsified. After being thoroughly
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.

mixed the resulting • suspension was subjected to a modified spray

drying.

The following product characteristics were obtained:

10

^-carotene content:

extractable ^-carotene:

absorption ratio A^ggn^^SSnm^
absorption ratio f^^^Zn^il^Z^Om'

stability after 3 months at 22'C:

11.4

0.7

1.16

14.4

95 . 1%

percent by weight

percent by weight

of original

^-carotene content

The visual dispersabil ity test was satisfactory.

15 Example 6

25 g of Canthaxanthin was added to a solution of 14.5 g of 106 Bloom

gelatine and 2.5 g of Na-ascorbat in 70 g of water having a

temperature of 65'C. When the cantaxanthin crystals were

20 sufficiently wetted, the suspension was milled in a bead mill,

DynoMill type KDL, during 1 hour. The milled suspension was

transferred to an aqueous, solution of 153 g of 240 Bloom gelatine

and 153 g of sucrose, wherein 0.5 g of ascorbyl palmitate and 2.0 g

of BHT and 10.0 g of ethoxyquin had been emulsified. After being

25 thoroughly mixed the resulting suspension Wcis spray cooled in a

Conventional manner.

The final product contained 4.4 percent by weight of canthaxanthin.

30 The visual dispersabil ity test was satisfactory.

Example 7

25 g of Astaxanthin was added to a solution of 14.5 g of 106 Bloom

35 gelatine and 2.5 g of Na-ascorbat in 1500 g of water having a

temperature of 65'C. When the astaxanthin crystals were sufficiently

wetted, the suspension was milled in a bead mill, DynoMill type KDL,

during 1 hour. The milled suspension was transferred to an aqueous

solution of 153 g of 240 Bloom gelatine and 153 g of sucrose,
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wherein 0,5 g of ascorbyl palmitate and 2.0 g of BHT and 10.0 g of

ethoxyquin had been emulsified. After being thoroughly mixed the

resulting suspension was spray cooled in a conventional manner.

The final product contained 4.5 percent by weight of astaxanthin. .

The visual dispersability test was satisfactory.

Example 8

500 g of )8-carotene was added to a solution of 250 g of gum arabic

and 50 g of Na-ascorbat in 1750 g of water having a temperature of

65**C. When the ^-carotene crystals were sufficiently wetted, the

suspension was milled in a bead mill, DynoMill type KDL, during 1

15 hour of recirculation. The milled suspension was transferred to an

aqueous solution of 916 g of gum arabic and 780 g of sucrose,

wherein 7.4 g of a mixture of a-, and 7-tocopherol had been

emulsified. After being thoroughly mixed the resulting suspension,

was spray cooled in a conventional manner.

The following product characteristics were obtained:

^-carotene content:

absorption ratio A452„^:A483n„,:

absorption ratio l^^z2nm'Hmm''

8.9 percent by weight

1.15

14.2

The visual dispersability test was satisfactory.

Example 9

500 g of )5-carotene was added to a solution of 200 g of Methocel® E5

and 50 g of Na-ascorbat in 2000 g of water having a temperature of

eS^'C. When the j3-carotene crystals were sufficiently wetted, the

suspension was milled in a bead mill, DynoMill type KDL, during 1

hour of recirculation. The milled suspension was transferred to an

aqueous solution of 323 g of Methocel® E5 and 1224 g of sucrose,

wherein 7.6 g of a mixture of a-, )5-, and 7-tocopherol had been

emulsified. After being thoroughly -mixed the resulting suspension

was subjected to a modified spray drying process in a conventional



13

manner.

The following product characteristics were obtained:

^-carotene content:

absorption ratio l^^sZm''^mm'
absorption ratio

I^^^2nm'h'i0nm'

4.0 percent by weight

1.19

10.0

The visual dispersability. test was satisfactory.

Example 10

500 g of jS-carotene was added to a solution of 500 g of Capsul® 50 g

and of Na-ascorbat in 1500 g of water having a temperature of 65'C.

When the ^-carotene ' crystals were sufficiently wetted, the

suspension was milled in a bead mill, DynoMill type KDL, during 1

hour of recirculation. The milled suspension was transferred to an

aqueous solution of 665 g of Capsul® and 777 g of sucrose, wherein

7.2 g of a mixture of a-, and 7-tocopherol had been emulsified.

•After being thoroughly mixed the resulting suspension was subjected

to a modified spray drying process in a conventional manner.

The following product characteristics were obtained:

j3-carotene content: 9.9 percent by weight

absorption ratio A452nn,'A483nm- ^'^^

absorption ratio A^s^n^ Aj^q^^: 13.6

The visual dispersability test was satisfactory.

Example 11

500 g of ^-carotene was added to a solution of 292 g of 240 Bloom

gelatine in 1400 g of water having a temperature of 65'C. When the

j3-carotene crystals were sufficiently wetted, the suspension was

milled in a bead mill, DynoMill type KDL, during 1 hour of recir-

culation. The milled suspension was transferred to an aqueous

solution of 1132 g of 240 Bloom gelatine and 1298 g of sucrose,

wherein 7.4 g of a mixture of. a-, arid 7-tocopherol had been
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emulsified. After being thoroughly mixed the resulting suspension

was spray cooled in a conventional manner.

The following product characteristics were obtained:

5

^-carotene content:
. 10.5 percent by weight

extractable /3-carotene: 0.3 percent by weight

absorption ratio A^gg^^iA^gg^^: 1.17

absorption ratio l^^sZm''^^Om' ^^'^

10

The visual dispersability test was satisfactory.

Example 12

15 250 g of Ibuprofen was added to a solution of 146 g of 240 Bloom

gelatine in 700 g of water having a temperature of 65'C. When the

ibuprofen crystals were sufficiently wetted, the suspension was

milled in a bead mill, DynoMill type KDL, during 1 hour of

recirculation. The milled suspension was transferred to an aqueous

20 solution of 566 g of 240 Bloom gelatine and 649 g of sucrose. After

being thoroughly mixed the resulting suspension was spray cooled in

a conventional manner.

The final product contained 12.9 percent by weight of ibuprofen.

25

Example 13

300 g of Curcumin crystals was added to a solution of 300 g of low-

bloom gelatine and 300 g of sucrose in 900 g of water having a

30 temperature of 6S'C. When the curcumine crystals were sufficiently

wetted, the suspension was milled in a bead mill, DynoMill type KDL,

during 1 hour of recirculation. The milled suspension was

transferred to a solution of 750 g of sucrose in 300 g of water.

After being thoroughly mixed the resulting suspension was subjected

35 to a modified spray drying process.

The final product contained 26.0 percent by weight of curcumin.



Claims

1. A process of preparing a hydrophobic/aerophilic solid which can

be dispersed in water in the form of discrete microparticles,

5 characterized in milling the solid in an aqueous medium

in the presence of a hydrocolloid to obtain a suspension containing

suspended particles of an average particle size not exceeding lO/tm

and the suspension thus formed is finely divided and dried to obtain

a powder.

10

2. A process according to claim 1, characterized in

that the suspension containing suspended particles is finely divided

and dried by spray cooling, conventional spray drying or modified

spray drying.

3. A process according to claim 2, c h a r a c t e r i z e d in

that the suspension is finely divided and dried in the presence of a

spraying excipient.

20 4. A process according to any one of the preceding claims,

characterized in that the solid is a carotenoid or

derivative thereof.

5. A process according to claim 4, characterized in

25 that the carotenoid is /J-carotene, ^-apo-8'-carotenal , canthaxan-

thin, and/or astaxanthin.

6. A process according to claims 1-3, characterized
in that the solid is a natural colorant.

30

7. A process according to claim 6, characterized in

that the natural colorant is curcumin, chlorophyll and/or carmine.

8. A process according to claims 1-3, characteri zed
35 in that the solid is a drug.

9. A process according to claim 8, c h a r a c t e r i z e d in

that the drug is ibuprofen,- griseofulvin, a benzodiazepine,

phenacetin and/or a hormone.
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10. A process according to any one of the preceding claims,

characterized in that the hydrocolloid is gelatine, gum

arabic, soya bean protein and/or modified starch.

5 11. A process according to any one of the preceding claims,

characterized in that the suspension contains a

carbohydrate, in an amount of up to 70 percent by weight of the

suspension.

10 12. A process according to claim 11, characterized in

that the carbohydrate is sucrose.

13. A process according to any one of the preceding claims,

characterized in that the suspension further contains

15 an antioxidant.

14. A microencapsulated product containing a hydropho-

bic/aerophilic solid material having a maximum average particle size

not exceeding 10/im and which can be dispersed in water in the form

20 of discrete microparticles, characterized in that the

amount of solid active material in the microencapsulated product is

from 22 to 71 percent by weight.

15. Use of microcapsules prepared by the process according to claim

25 1 in pharmaceutical compositions, foods and feedstuffs.

16. An aqueous hydrocolloid suspension comprising a hydrophobic/

aerophilic solid material characterized in that the

particle size of the solid material does not exceed 10 /im, and

30 preferably does not exceed 2 /im, and that the suspension is free

from wetting agents and essentially free from organic solvents.

35
'
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